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e Advection Tests
o Smooth pulse advection

o Square pulse advection

e Hydrodynamics Tests
o Coggeshall [Example 1] (adibatic compression)

o Sod/LeBlanc Shock Tubes (weak/strong shock propagation)(NA)
— Rarefaction Test Problem

o Noh (adiabatic/strong shock compression)
o Sedov Blast Wave (spherica | expans ion)
o Guderley (converging shock)
e Radiation Tests
o Standard Marshak Propagation Test
o Non-Equilibrium Marshak Problem (Su and Olsen)

e Radiation-Hydrodynamics Tests
o Coggeshall 8 (adiabatic expansion with heat conduction)
o Reinicke (blast wave with heat conduction)
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® Sedoy, L.I., Appl. Math. Meth. 9 (1945)

o Ay = m gas sphere with unit density
Is initialized with 0.49359 energy units

deposited at the center point

R

® Shock expansion and position is

checked

m

Density vs. R
(analytic solution)
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(" [CoFomem 25 o 3 pemeraion )

2-D Wedge Mesh 3-D Spike Mesh
(cylindrical) (spherical)

X Axis
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Density vs. R
(45 - 720 zones)
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0.00
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A KULL: Sedov density at t=1.0 (45 zones)
B KULL: Sedov density at t=1.0 (90 zones)

E KULL: Sedov density at t=1.0 (720 zones)
F Solution (density)

(" [0 Seov Probems [SPIE e |

Total Energy vs. time
(45 - 720 zones)
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0.00 0.50 1.00
A KULL:Sedov Total Energy vs. time (45 zones)
B KULL:Sedov Total Energy vs. time (90 zones)
E KULL:Sedov Total Energy vs. time (720 zones)
F initial energy

Note: Compare KULLs 20% energy growth to 30+% growth for CALE
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Density (gm/cc)

éﬁm”

Adding ALE “improves” this result

Density (g/cc)
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(" UL Adaing revwALE o Sedov Proens 101

Density vs. R [t=1.0]
(45 - 720 zones)

Density vs. R
(zoomed to show shock)

0.85
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Total Energy (percent)

éﬁm” Adding ALE reduces the growth in total energy

(" (UL Adting rewALE o Sedov Proviem 1101}

Total Energy vs. time
(45 - 720 zones)
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Total Energy vs. time
(zoomed to show behavior)
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(" [CAE Ading ALE o Sedov Problems 1D weagomes ) [(

Density vs. R [t=1.0] Density vs. R
(45 - 1440 zones) (zoomed to show shock)
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éﬁm” Adding ALE “improves” this result K
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Total Energy vs. time
(45 - 1440 zones)
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éﬁm” Adding ALE reduces the growth in total energy
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Total Energy vs. time
(zoomed to show behavior)
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Density vs. R [t=1.0]
(16 - 90 zones)
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éﬁm” Dashed lines correspond to slices along the waist

Density vs. R
(zoomed to show shock)
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(" [CAE Lawange Seov probems D e ey U

Total Energy vs. time Total Energy vs. time
(14 - 90 zones) (zoomed to show behavior)
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éﬁm” Adding ALE reduces the growth in total energy K
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Density vs. R [t=1.0]
(32 * 16 zones)

Time = 1.00000e-02
Dtj(32,1) = 7.394566-05
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Density vs. R
(180 * 90 zones)
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éﬁm” ALE options allow larger problems to complete
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(" [CAE Ading ALE o Sedov Problems 120 sawere mes | [(

Density vs. R [t=1.0] Density vs. R
(16 - 90 zones) (zoomed to show shock)
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éﬁm” Density curves along the waist are dashed K
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Total Energy vs. time Total Energy vs. time
(14 - 90 zones) (zoomed to show behavior)
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éﬁm_ Adding ALE lowers the total energy in the problem (below the initial value) K
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Cycle: 135

Var: den

Cycle: 135
0.01000

2.8740
2.5157
2.1575
1.7992
1.4409
1.02827
0.7244
2.3661
2.0879

Max: 2.874
Min 0.0207868

(@) T
N Aesh: MESH

Cycle: 135
Time: ©.21000

DB: Sedovc._2db_16.s:110
Time: 0.01

Pseudocolor plot
DB: Sedoyc-2db_16.s:l0

=
6]
< o.8

DB: Sedovc-2db_P6.s:10

X
a
>

Density vs. R [t=1.0]
(32 * 16 zones)
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user ibrandon
Mon Sep 13 17:15:39 2084

€
0
gmmj plot =

NAMesh: MESH

DB: Sedovc.2db_92.s:10
Cycle: 2648  Time: .01
Pseudocolor plot

var: den

DB: Sedovc-2db_9@.s: 1o
Cycle: 2640

Time: .

Pc levels

. 0680
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.@511
. 5426
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2
2.0342
1.5258
1.2173
0.5088
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. 2004

Max: 4.068
Min 0.00042027

2.6

DB: Sedovc-2db_88.s:10
Cycle: 2640
Time: ©.01800 m

>

(" [CALE Ading ALE o Sedov Problems 1 20 sauare mesri (M

Density vs. R
(180 * 90 zones)
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R (cm)
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user ibrandon
Mon Sep 13 17:17:22 2084

Note: Requires an additional ALE option to handle zones near the origin
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Density/mesh [t=1.0]
(903 zones)

Density/mesh [t=1.0]
(16 zones)

DB: Sedov_SdRLX1.0_1.0L.=0001
Cycies 115 Timei 1 Y Bxis

Fssudocoler plot
var: Dens, Ty
Fc levels
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user :br andan
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DB: M_TIMEO00624
Cycle: 624 Time:l

Mesh
Var: MESH

Pseudocolor
Var: Densi

lb.c 7

— 3058

user: brandon
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(" (O g e Sedow Probiems 10 cean 0

Density vs. R [t=1.0] Density vs. R [t=1.0]
(16 zones) (903 zones)

DB: M_TIMEQO0&24
Cycle: 624 Tme:1
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([ ommeseio poers ey [

Density vs. R [t=1.0] Density vs. R
(16 - 90° zones) (zoomed to show shock)
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R (inside shock front) [t=1.0]
(16 zones)

DB: Sedov_3dAUX10_1.0Ls0001
Cycle: 115 Time: 1

Pseudocolor
Var: radius
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user: brandon
Thu Sep 23 09:14:08 2004
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R (inside shock front) [t=1.0]
(453 zones)

DB: Sedov_3d45AUX1 0_1.0Ls0001
Cycle: 260 Time:1

Pseudocalor
Var: radjus
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user: brandan
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Total Energy vs. time
(162 - 90° zones)
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éﬁm” Adding ALE reduces the growth in total energy

(" (UL Laorange Secov Probems 1V 50 cean
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Total Energy vs. time
(zoomed to show behavior)

1.10 |
1.05
1.00
\7 ,,,,,,,,,,,,,,,,,,, 7 ,,,,,,,,,,,,,,,,,,, 7\
0.00 0.50 1.00
time

23 September 2004, Slide 20




(" [ tramane Symmetry o 17 Caleuors |

Full space Calculation Full space vs. octant
(323 zones, orthogonal slices) (323 & 163 zones, orthogonal slices)

DB: Sedovk3_3dAUX32.s0001
Cycle: 115 Times 1

Mesh plot
Mesh: MESH. py-50@

DB SedovK3 3dAUX32.s0M (8 LA AR AU LS AN R U E_,:_:, T T L L A
Cycle: 1156 Time:1 Mesh plot . E E
Mesh Mesh: MESH, yy-@ -0 E =
Var MESH mwn | MWQ%%WWQDCXH .0_1.0L. M‘N po | _ \M
Time: 1.000 E =

Pseudocolor 2.8 —
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— 2610 8.6 E —

2 113

— 1.744 E =
0.4 £ E

— 08765 = =
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Min: 0.009552 0 E =
X E =
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X = E

-g.2 E E
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-0.68 £ =

-2.8 F E
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Y 1YY AL L Y T 6T T O L T Y L TR T P TR O

-1.2 -0.8 -0.6 -0.4 -0.2 %] 0.2 2.4 2.6 2.8 1.0
Z Ax1s

z user: brandon
Tue Aug 24 10:44:40 2004

user :brandon
Tue Aug 17 B9:4B6:47 2004

Note: The KULL octant and full space mesh boundaries overlay (octant bc’s OK)
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e 1-D Analytic test problems provide useful information for every geometry option sup-
ported by the host code

e Adding ALE to simple test problems provides a way to quantify the effects of the relax-
ation/remap process

e The mesh resolution survey provides much more information than is available from re-
sults at any specific resolution

e More work is required in order to obtain multi-dimensional results that can be used to
compare codes

e Establishing bounds for acceptable performance involves comparison of peers

e Obtaining and analyzing test problem results for all options and geometries for 2-D and
3-D ALE codes is computationally challenging
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